Abstract
Introduction
is to reduce successfully deaths related to the fire, injuries and property damage [1] . This fact, 
47
The determination of PBDEs in marine matrices is difficult due to the low analyte levels analytical data and to reach the sensitivity required. An efficient clean-up can be performed 53 using gel permeation chromatography or solid phase extraction (SPE), as well as by acid 54 treatment or the use of acidified silica for lipid removal [12] .
55
As regards analytical measurement, gas chromatography coupled to mass spectrometry is 56 normally the preferred technique for PBDEs, although liquid chromatography coupled to 57 mass spectrometry under different ionization modes has been also tested [1, 13] . fractions between 2-8 minutes. Therefore, the whole fraction eluting from 2 min. to 8 min. performed by refluxing in n-hexane for 4 hours at 80ºC. After filtration (0.45 µm), the extract 176 was pre-concentrated using a Kuderna-Danish apparatus until ca. 8 mL (2 g sample per mL n-177 hexane).
178
A sulphuric acid digestion [25] was firstly applied to 1ml of the hexanic extract, in order to 179 remove most of the fats. In the case of oils, 0.5 g of fish oil or linseed oil were mixed with 180
1.5mL of n-hexane and were directly digested. Digestion was carried by adding 2mL of conc.
181
H 2 SO 4 and shaking 1 min in a Vortex. The hexanic layer was collected, and the remaining 182 sulphuric phase was washed with 1mL hexane twice. Finally, the around 3mL cleaned-up 183 hexanic phase was adjusted to 1mL at 40ºC under a gentle N 2 stream.
184
The 1-ml extract resulting from sulphuric acid digestion was passed through a 1 g Florisil
185
SPE cartridge, previously conditioned with 6 mL of n-hexane, and it was eluted with 8 mL n-186 hexane. The eluate was evaporated under a gentle nitrogen stream at 40ºC and the final 187 residue was reconstituted in 0.25 mL of n-hexane.
188
The final cleaned-up extracts obtained were injected into the Quattro Micro GC system 189 working in NCI (MS) mode under the experimental conditions shown in Table 2 . 
Comparison between NPLC and SPE clean-up procedures

237
As a consequence of the high lipid content and complexity of the matrices studied, it was 238 necessary a first clean-up of the extracts by means of acid digestion using conc. sulphuric 239 acid, which allowed us to remove around 90% of lipids. 
257
The analytical methodology developed presents high selectivity and sensitivity as 258 consequence of the efficient clean-up procedure applied, and the instrumental determination by GC-(NCI)MS, reaching low LODs for all PBDEs selected in the four matrices studied.
260
In addition, recoveries of PBDEs using SPE clean-up with Florisil were mostly better than 261 those obtained after SPE-silica or NPLC clean-up (see Table 3 ). In some particular cases,
262
recoveries slightly higher than 120% were achieved suggesting a poor connection when using for the sample matrices studied after applying the overall recommended analytical procedure. 
GC-(NCI)MS optimization
278
GC coupled to mass spectrometry is, in most cases, the preferred technique for the analysis of Total number of samples analyzed: 20 fish fillet, 11 fish feed.
521
Although some PBDEs were detected in the oil samples, their levels
522
were below the limit of quantification. 
